Abstract: Using the Cultural Revolution of China as a quasi-experiment, this paper analyzes the long-run impact of interrupted education in the midst of economic transition with booming opportunities that highly reward education quali…cations. We focus on the remedial human capital investment decisions taken by individuals whose education has been interrupted by this shock. We …nd substantial increases in schooling levels among the adult cohorts as they invest in continuous education to make up for their interrupted schooling and to take advantage of new opportunities a¤orded by the economic transition. Estimates of the educational loss caused by the Cultural Revolution that ignore subsequent re-investments would not accurately measure the true losses in ‡icted by this event.
Introduction
Measuring the long run impact of large scale disruptions brought about by war or institutional shocks has been the subject of much recent economic research. Davis and Weinstein (2002) and Brakman, Garretsen and Schramm (2004) study the impacts of World War II bombing on city growth in Japan and Germany, respectively. They …nd that long run growth of cities are generally robust to large temporary shocks. Miguel and Roland (2006) In China, the Cultural Revolution during 1966-1976 upset the educational system for almost an entire decade, and its impacts on human capital investments and returns are considered by Deng and Treiman (1997) , Meng and Gregory (2002; , Giles, Park and Wang (2007) , and Zhang, Liu and Yung (2007) . These studies on human capital investments generally …nd a larger negative impact of temporary disruptions than do studies based on city growth data. Presumably, recovery in human capital investments takes a much more protracted period of time than does the recovery of physical infrastructure. In this paper, we focus on the decision to re-invest in human capital among adult cohorts following large disruptions in schooling opportunities in their earlier lives. Using the institutional shocks due to the Cultural Revolution in China, we provide evidence about how individuals picked up their losses by re-investing in schooling in the aftermath. Such re-investment decisions have received little attention in the literature, and we hope our contribution will provide some suggestive evidence concerning the mechanism of how the individuals involved recover from large temporary disasters. Our study forms an interesting analogy of Davis and Weinstein (2002) and Brakman, Garretsen and Schramm (2004) . These studies focus on the restoring city growth or population density after the temporary shock of bombing, but our study seeks to examine the possibility of restoring human capital after the human capital destruction. Our results support the human capital theory that ability fundamentals are critical to individual development, and temporary shocks may not seriously deteriorate the human capital in the long run. However, there remain a proportion of individuals who were interrupted at a low education level and thus stuck in the education trap.
During the Cultural Revolution, schooling were closed and a great number of individuals were interrupted in their primary school, high school, or university. Formal education was gradually reinstated later according to speci…c education levels. Following the end of the Cultural Revolution, China entered into a period of economic reform, and education became much more important than it was in the past for labor outcomes such as the wages and unemployment. At the same time, education opportunities were enhanced to a large extent.
Many adults decided to re-invest in their lost schooling years. Thus, the Chinese experience provides a quasi-experiment for testing education re-investment for adults who want to make up for their educational loss due to an unexpected interruption. Education policy has changed greatly during the economic transition in China. Education quali…cations have become an essential part of requirements for promotion in government posts. At the same time, the particularly rapid economic development has caused a great demand for skills. Employees in many industries and occupations have been put under pressure to …nd ways of "self-increment"through studying for higher degrees and quali…cations.
The word "self-increment" has become very popular in newspapers and magazines, which urges individuals to participate in re-schooling and training programs. We mainly focus on formal re-schooling for adults in this study. Education policy can be a catalyst in the decision on human capital re-investment. It may a¤ect educational attainment through two ways: through the channel of the education supply, such as college and evening class expansion; and through the channel which a¤ect the demand, by in ‡uencing the relative bene…t and cost of re-schooling. We will discuss them in our analysis.
We examine educational attainment of successive cohorts over time. Cohort analysis is widely used in the literature (e.g., Lemieux 2001, 2002; Charles and Luoh 2003) . A common theme in cohort analysis is that unobserved cohort-speci…c factors can be controlled for with synthetic cohort data. China provides a particular case for a very strong cohort e¤ect due to the following major historical events: the Great Leap Forward 1956-58, the Great Famine 1959-61, the Cultural Revolution 1966-76, and the Economic Transition since 1977. We use cohort analysis because di¤erent cohorts were subject to di¤erent exogenous shocks. The increasing cohort quality, as a result of the increase in skill and technology of the whole society, and systematic di¤erences in cohort preferences for education, can also in ‡uence inter-cohort di¤erentials in re-schooling decisions. The cohort e¤ect in educational attainment may be particularly strong in China, and ignoring it would fail to identify the cohort e¤ects from the age and year e¤ects.
The purpose of this paper can be sorted into three aspects. First, this paper presents new evidence on human capital re-investment, which has been rarely analyzed in the literature. Second, we provide some interesting explanations. The most interesting explanation is the make-up e¤ect for lost education due to the Cultural Revolution. We also test some interesting explanations related to economic transition. Third, we analyze why re-schooling is important to the literature on the education loss due to the Cultural Revolution. Ignoring remedial actions by individuals to pick up the losses would cause the estimates of educational losses caused by educational shocks to be biased downward.
Theoretical Framework
The classic paper on human capital investment in a life-cycle setting is Ben-Porath (1967).
This literature establishes that human capital investment diminishes over time as a person ages because the returns from investment fall. In this section, we modify the standard treatment slightly to accommodate human capital re-investment decisions.
Because of liquidity constraint or institutional shocks, some individuals could have been deprived of education opportunities when they were young. When they grow up, these setbacks may have been removed and/or the economic environment may have changed so that these adults may decide to re-invest in their education. Let the bene…t from education for a person of age A and education level E be captured by its monetary return: f (A; E).
The function f can be interpreted as the Mincer equation; that is, f (A; E) = expf 0 + 1 E + 2 A 3 A 2 g. The ( ‡ow) psychic cost of further education is g(A; E), with g A > 0
and g E < 0. We interpret such cost as the psychic cost of learning. As one becomes older, the ability to acquire new knowledge declines. On the other hand, learning new knowledge is easier with a higher level of prior education. For concreteness, we assume that the psychic cost of education grows at a constant rate with age; that is, g(A; E) = expf Ag (E), with
Let T be the retirement age and r be the rate of interest. For an individual with education level E 0 , the net change in lifetime income if he starts to obtain L more years of schooling at age A 0 is given by:
Let (L ) be the net gains from re-schooling when L is chosen optimally at L . By the envelope theorem,
Given our functional form assumptions, this derivative can be written as:
The term 1 r in equation (3) is generally positive as empirical research has shown that the returns to education are generally higher than the market interest rate. The term We therefore expect the bracketed term of equation (3) to be negative: it re ‡ects the simple fact that if human capital is a good investment, then it pays to acquire the investment earlier in life so as to reap a longer period of payo¤. The term r is generally unknown. However, if we are to maintain the assumption that the ratio of the marginal disutility of studying and the marginal utility of goods consumption grows with age, then > r and the second term is also negative. This assumption is then su¢ cient to ensure that @ (L )=@A 0 < 0.
The result that @ (L )=@A 0 < 0 is consistent with the fact that people almost invariably obtain the bulk of their formal schooling at young age. When education is disrupted as in the case of the Cultural Revolution in China, this analysis suggest that they would like to pick up the lost schooling years as soon as opportunities permit. However, since (L ) falls with A 0 , there can be a point at which falls below zero. Beyond that point, it does not pay to invest in re-schooling, and the ones involved would have to stay in a low-education trap.
Turning now to the e¤ect of initial education E 0 on the gains from re-schooling, we have:
Since (E 0 ) > 0 and
It follows that higher initial education level increases the potential bene…t from re-schooling.
Thus for those who have been deprived of further-education opportunities due to liquidity constraint or institutional shocks, the higher initial educational attainment, the larger returns from re-investment in further education. We will test this prediction in our empirical analysis of re-investment in education following the Cultural Revolution. It is designed to be representative of conditions at both the provincial and national levels. The data set we use in this paper includes …ve provinces and one municipality: Guangdong, Liaoning, Shaanxi, Sichuan, Zhejiang, and Beijing. They are roughly representative of China's di¤erent regions. Beijing is a rapidly growing municipality in North-Central China.
Guangdong and Zhejiang are dynamic economic provinces, standing in the East-Coastal and private schools have appeared, many of which hire experienced teachers, provide high-quality educational facilities, and charge market level tuition fees. From the above description, we know that there has been substantial improvement in education opportunities since the mid-1980s, and that much of the educational reform which may a¤ect adult re-schooling has come into being since the 1990s. Therefore, we believe that our sample period since 1988
has covered the major re-schooling period. Previous studies typically assume that a person's formal education is completed by age twenty-…ve. One purpose of this study is to …nd whether the education is really completed by that age during a special period of institutional shocks and subsequent economic transition.
Therefore, instead of looking at the overall patterns of education by cohorts (as in Figure 1 ), we will use the synthetic cohort data to analyze how the education attainment of a speci…c cohort changes through the years. Figure 2 plots the average schooling of selected cohorts over time. Although the graph seems to be noisy to some extent, we can still observe that the curves are generally upward sloping. This means that their education attainment continues to rise beyond age twenty-…ve, generally considered to be an age when formal schooling should have been completed. There is a concern that migration, which had been quite widespread in the 1990s, would cause a composition change in the data of cohort if migrants have di¤erent education levels compared to local residents. However, migrants from rural to urban area do not have urban household registration (hu kou), and they are not contained in data set. Another important class of migrants are individuals who go to the urban colleges and stay in that city or move to another city to work, which may a¤ect the cohort composition of young people.
Most of these individuals are young people under age 25, because the usual college and university graduation age is around 22. We only analyze the re-schooling behaviors for those over age 25, and therefore even for those who remain in the city will not a¤ect the cohort composition of those aged over 25. In a related study (Giles, Park and Wang 2007) , the education levels across birth cohorts are compared between residents born in the local area and those born in other area using the 2000 Chinese census data. The main …nding is that there is no substantial di¤erence in educational attainment between these groups of individuals. We have also used panel data from the Chinese Health and Nutrition Surveys (CHNS) to calculate the proportion of individuals who have chosen re-schooling, and …nd that the proportion is similar to what we …nd in the present data set: about two to three percent per year. 2 We cannot use the Chinese Health and Nutrition Survey to conduct our main analysis because that dataset has several shortcomings: sample attrition, small sample size, nonconsecutive survey years, and poor quality data concerning wage income.
Nevertheless, the similarity in the estimated amount of re-schooling in that dataset and ours adds robustness to our …ndings. when the Cultural Revolution came to an end. Therefore, the …ve sub-groups are separated according to their birth-years: those whose university study was delayed (born 1943-47), those whose senior high was interrupted (born 1948-50), those whose senior and junior high were both interrupted (born 1951-55), those whose junior high and primary were interrupted (born 1956-57), and those whose primary education was interrupted (born 1958-61). 3 We de…ne dummy variables CR g (g = 1; : : : ; 5) for these …ve groups in the empirical work. All these …ve sub-groups together form what we call the "interrupted education group,"and we de…ne a dummy variable IEG to indicate this group. The "interrupted education group"is the treatment group, and all other cohorts constitute the comparison group.
The Impact of Interrupted Education on Human Capital Re-investment
We …rst take a look at overall re-schooling behavior over the sample period across birth cohorts. Re-schooling is calculated as the logarithmic increase in mean schooling years for each cohort across the overall sample period 1988-2003. In order to reduce sampling noise, we use the logarithm of the average schooling years for the last three years (2001, 2002 and 2003) minus that for the …rst three years (1988, 1990 , and 1991) for each cohort. In Figure 3 , we …nd that most of cohorts have positive amounts of re-schooling. In addition, the highest re-schooling is taken by those born in the 1950s. Does it arise from the interruptions caused by the Cultural Revolution? We will take up this question in the following analysis.
The main purpose of the analysis is to examine whether re-schooling behavior is induced by education disruption earlier in life and whether education interrupted at di¤erent levels has di¤erent impact on the human capital re-investment. In the empirical model, we also control for cohort birth-year, cohort size, 4 and the gender composition of the cohorts. The estimating equation is of the following form:
In this equation, each unit of observation c is a cohort-gender cell. Every cohort is classi…ed as those individuals born in the same year, and we have 51 cohort born between 1928 and 1978 (inclusive). Educational attainment is measured in two alternative ways: average number of schooling years and proportion of college graduates. The dependent variable Edu ct is the change in educational attainment for gender-cohort cell c between year t and year t + 1.
It measures the extent of re-investment in human capital of that cohort. The …ve dummy variables CR g are de…ned as the …ve sub-groups whose education was interrupted by the Cultural Revolution. Alternatively, these …ve sub-groups are grouped together under one dummy variable IEG. Section 2 discusses how the age of an individual a¤ects his decision to re-invest in schooling. We therefore include the age in the regression as an independent variable. Summary statistics for these variables and the other control variables are reported in Appendix Table 1 . We use weighted least squares to estimate the equation, with weights based on the cell size of each cohort in every year. We report robust standard errors in the results.
Tables 1 shows the results when the dependent variable is the change in mean schooling years. The age e¤ect is signi…cantly negative, which con…rms our theoretical …ndings in Section 2 that re-schooling should be conducted as earlier as possible in order to get higher potential bene…ts. We …nd that the coe¢ cient for the "interrupted education group" is insigni…cantly positive in columns 1 and 2 of Table 1 , regardless whether cohort birth-year is controlled for. When the "interrupted education group" is divided into …ve sub-groups, we …nd that most of these sub-groups have insigni…cantly positive coe¢ cients (columns 3 and 4). Only the …rst sub-group (delayed university studies) have signi…cantly invested in re-schooling. In Table 2 , we use the change in proportion of college graduates within a cohort as the dependent variable and …nd similar results: the e¤ect of age on human-capital re-investment is negative, and the sub-group with delayed university studies tend to invest more in re-schooling relative to other cohorts. This latter result con…rms our prediction that those interrupted at higher education level will have stronger intention to re-invest in education.
Regarding the e¤ect of cohort size, we …nd that it has a negative e¤ect on re-schooling in almost all speci…cations, which seems to be in accordance with the negative e¤ect found in the literature (Charles and Luoh 2003) . The cohort birth-year has a negative impact on re-schooling, which indicates that re-investment in education declines across successive cohorts after controlling for age e¤ect. The results on interrupted education variables are robust to the inclusion of cohort variables.
The E¤ect of Economic Transition on Re-schooling
In this section, we further examine the factors that may a¤ect the demand for re-investment in education. China went through a period of rapid economic transition following its economic reforms from a centrally-planed economy to a market-oriented economy. The demand for skills has increased, but the labor market uncertainties inherent in a modern economy also loom large. The literature has advanced three important factors that may a¤ect the costs or bene…ts of human capital investment.
Education Premium. It is perhaps not very surprising that returns to education will a¤ect decisions on education investments (e.g., Haveman and Wolfe 1995; Charles and Luoh 2003).
A higher education premium tends to encourage individuals to pursue higher educational attainment. We measure education premium by the logarithmic wage di¤erential between college (and above) graduates and high school graduates. We …nd that the college premium is not evenly distributed across skill groups; it tends to be concentrated toward lower-skilled groups. The unemployment rate increased sharply when China turned from a centrallyplanned to a market-oriented economy. However, the rise in unemployment among the college-educated was much slower than that among lower education groups. With a higher unemployment rate, the incentive for investment in education may be expected to increase because the risk of unemployment is lower among the more educated and because the opportunity cost of education is also depressed.
We augment the empirical model of equation (5) to include the factors due to economic transition discussed above. Let EP ct be the education premium, de…ned as the relative wage of college graduates to high-school graduates, for gender-cohort cell c at year t. Let EU ctk be the variables that measures earnings uncertainty, de…ned as the within-group wage dispersion of group k within cell c at time t. We use two groups here: college and high school. Finally, let P U ctk refer to potential unemployment, calculated as the unemployment rate for group k in cell c at year t. Again, we use the same two groups (college and high school) for k.
We present the results after controlling for economic transition variables in columns 5 and 6 in Tables 1 and 2 . In Table 1 , we …nd that education premium has a signi…cant positive impact on the human capital re-investment: a ten percent higher education premium (EP ) increases re-schooling by 0.0075 year. In regressions using the change in proportion of college graduates as dependent variable (Table 2 , columns 5 and 6), we …nd that EP has a positive, albeit statistically insigni…cant, e¤ect on college attainment. The coe¢ cients on the earnings uncertainty and employment opportunities variables (EU and P U ) are statistically insigni…cant in both Tables 1 and 2 . We conclude that, among the three economic variables considered, the size of the education premium has the greatest e¤ect on human capital reinvestment. We also test this result by including only EP in our regressions, and …nd that it continues to have signi…cantly positive e¤ects on re-schooling.
The e¤ect of age on re-schooling continues to be signi…cantly negative when the economic transition variables EP , EU and P U are added to the regressions. The results show that a cohort's average investment in re-schooling years is reduced by 0.14 year as they grow older by ten years, and the probability of receiving college or above degrees is reduced by 1 percent. This is consistent with our prediction that re-investment decisions are typically made early in adult life to ensure a longer period of education returns.
In column 5 of Table 1 , the average education increase for the "interrupted education group" is 0.034 year per year more than the comparison group (all other cohorts), and is statistically signi…cant at the …ve percent level. 5 Similarly, if we divide this cohort into subgroups, we …nd that there is one more variable becoming more signi…cant after controlling for economic transition factors (column 6) and the regression results get improved than their counterparts without those controls (column 4). In columns 5 and 6 of Table 2 , we show the results for advanced education after controlling for economic transition variables. Column 5 indicates that the "interrupted education group" did not re-invest signi…cantly more in college degrees than the comparison group. However, when we divide this cohort into subgroups (column 6), we again …nd a signi…cant re-investment in advanced education among the sub-group whose university studies had been delayed.
Note that those who experienced schooling disruption at di¤erent education levels do not always choose to re-invest equally. According to our theoretical framework, the gains from schooling re-investment is increasing in the initial education level. Therefore, those with interrupted primary or junior secondary education may not …nd it pro…table to re-invest in schooling even when the opportunity subsequently appears. In Table 2 , we observe that only the sub-group that experienced delayed university studies have chosen to re-invest in university degrees while all other sub-groups in the "interrupted education group"have not done so signi…cantly although they had all been deprived of advanced education to a large extent. We believe that the re-schooling cost is a very important explanation to this …nding.
For those who have been interrupted in lower education levels, the cost of re-schooling to advanced degrees is particularly high: not only the opportunity cost of longer time to …nish these degrees, but also a higher psychic cost of learning as a result of inadequate preparation.
For those who had been interrupted at a low education level, maybe the educational loss would persist throughout their life. This situation can be considered a low-education trap:
the low-educated had their schooling disrupted at an early stage and were stuck with their low educational attainment even when subsequent re-schooling became possible. This loss is a scar, which is the long-run e¤ect of institutional shocks that cannot be remedied.
Some of those who re-invest in education may not have chosen to ful…ll advanced educa-tion degrees, but just make up for some of their middle or high school years. The di¤erence between Table 1 and Table 2 tells us that for those interrupted at lower education level, they re-invest in schooling years while seldom re-invest in advanced education. It follows that these individuals conduct "self-increment" by making up for the lost basic education, rather than …nishing more advanced degrees. This result also suggests that the cost of these individuals to complete advanced degrees is relatively high.
There may be a concern that the economic transition variable may lead to problems such as the reversed causality or measurement error. We have used the re-schooling choice in the next period as the dependent variable to avoid the reversed causality problem, but there remain the possible measurement error problem which may arise from the relatively limited cell size for each cell. Therefore, we use the average of EP , EU and P U in the neighborhood of every cohort as the instrument variables for EP , EU and P U; respectively. We take the average of every variable in two cohorts (the previous two cohorts and later two cohorts)
to instrument for EP , EU and P U: Every cohort observes the labor market behaviors of adjacent cohorts to evaluate his/her own EP , EU and P U , and these IVs can have an impact on a cohort's re-schooling choice through his/her own EP , EU and P U: Results are shown in Appendix Tables 2A and 2B , corresponding to re-schooling years and reinvestment in college and above, respectively. We …nd that results are even more improved using IV in Table 2A . The coe¢ cient for IEG now is 0.035-0.048, and the coe¢ cient for every CR g also has a higher value compared with column 6 of Table 1 . It is similar in Appendix Table 2B .
Another important variable Age still has signi…cantly negative e¤ect on re-schooling. The results in Appendix Tables 2A and 2B have made our conclusions more robust.
Regarding the relative importance of the Cultural Revolution and the economic transition in adult re-schooling decisions, we conduct a brief counterfactual analysis. We remove the estimated e¤ects of each set of factors using the empirical model shown in column 6 of Table   1 , and compare how the amount of re-schooling would have been a¤ected. Figure 4 depicts the counterfactual results. 6 We …nd that the re-schooling is signi…cantly positive across all birth cohorts, and removing the Cultural Revolution variables (CR g ) or the economic transition variables (EP , EU and P U ) each reduces the predicted amount of re-schooling. The 
The Role of Re-schooling in the Estimation of Educational Loss
6 Because we use regressions to calculate counterfactual results and ignore other variables such as cohort birth-year and age, it is possible to get some re-schooling estimates that are negative. The focus here is to compare relative magnitudes rather than the absolute values of the estimates.
A common practice in the estimation of educational loss due to large scale disruptions uses data from a period long after the disruption occurred. In this paper, we …nd that the incentive to pick up the losses by re-schooling is quite strong for those whose education had been interrupted by the Cultural Revolution. Therefore, we believe that the estimation results for educational loss due to the Cultural Revolution are sensitive to the choice of the sample period. When using a sample from earlier years, the sample for the estimation of educational loss is relatively clean, and the estimation results may reveal the true educational losses directly caused by the Cultural Revolution. When using a sample from later years (i.e., after 1992), the estimated educational loss might be mixed up with subsequent re-schooling that o¤set the direct educational loss to some extent. 7 We run a regression that estimates the educational loss due to the Cultural Revolution, replacing the dependent variable in equation (5) with the level of educational attainment.
The results are reported in Table 3 We …nd that re-schooling has o¤set the educational loss to a large extent, as shown in Table 3 . The amount of lost schooling for the "interrupted education group"is estimated to be 0.351, 0.798, and 0.219 for the overall, beginning, and ending periods, respectively. 8 It 7 As discussed earlier, almost all re-schooling behaviors have taken place since the early 1990s when education reform and economic transition accelerated. 8 We compare this result with the previous result in Table 1 . The re-schooling year per year in Table 1 is 0:034, and therefore accumulated re-schooling year is 0:51. Now, the estimation gap in the educational loss between the beginning period and ending period is about 0:798 0:219 = 0:579. We …nd the two results are follows that re-schooling has served to reduce the gap in schooling years between treatment group ("interrupted education group") and comparison group (other cohorts) greatly: about 73 percent of the initial decline in schooling years is made up for by the end of the sample period. Therefore, the estimation of educational loss that ignores re-schooling would be highly biased if subsequent re-schooling has been very popular. We believe that the …gure of 0.798 year of lost schooling years is a more convincing estimate of the true educational loss directly caused by the Cultural Revolution, as this …gure is based on an earlier sample period when re-schooling had been quite rare, as discussed in Section 3.
9 A brief comparison of our result with the educational loss due to the World War II (Ichino and Winter-Ebmer 2004) shows that the Cultural Revolution had a more destructive impact on the education. The educational loss in schooling years caused by the World War II was about 0.16 in Germany, 0.11 in Austria, 0.07 in Sweden, and even bene…cial (positive result in the regression) e¤ect at 0.11 in Switzerland. 10 However, our result indicates that the educational loss due to the Cultural Revolution is 0.798. Even with the compensation of re-schooling, the education loss is still about 0.219, still much higher than that due to the World War II.
For the sub-groups of the "interrupted education group," we …nd similar results. For those with delayed university studies, the estimated schooling loss fell from 0.4 year to 0.13 year as we change the sample period from 1988-1990 to 1991-2003, and the latter estimate is statistically insigni…cant at conventional levels. We also …nd that the true education loss very similar and comparable.
for all other sub-groups in the earlier sample period are higher than the estimated education loss using data from the more recent sample period.
If we compare results in Table 3 with those in Table 1 , we can reach a preliminary conclusion: the sub-groups that were interrupted most severely did not necessarily take more human capital re-investment. Those who were delayed in their university studies during the Cultural Revolution were more inclined to invest in re-schooling. By contrast, those who were a¤ected even more severely (e.g., the cohorts with interrupted junior and senior high schools) did not re-invest in human capital as much.
Concluding Remarks
This study …lls a gap in the human capital literature by explicitly looking at human capital re-investment decisions among adults. China experienced two critical periods which a¤ected the education to a large extent: the Cultural Revolution which interrupted the education of school-age children, and the subsequent economic transition which stimulated great demand for education and expanded the supply of higher education for adults. This study uses these
two unique historical episodes to analyze the incentive to make up for lost education through re-schooling.
Using a brief theoretical framework, we …nd that the re-investment in education should be made as early as possible. Those interrupted at higher education level will have higher incentive to conduct re-schooling than those interrupted at lower levels. These predictions are tested and con…rmed in our empirical analysis, using the Cultural Revolution as a quasi experiment.
The average education increase for the "interrupted education group" is 0.034 year per year (or 0.51 over the …fteen years of sample period) higher than for the comparison group (all other cohorts). We also …nd that the economic transition (in particular, the large increase in the education premium) has been very important in the demand for re-schooling.
Those who have been interrupted in their education do not necessarily choose to reinvest subsequently. We believe that the re-schooling cost is a very important explanation to this …nding. For those who have been interrupted in lower education levels, the cost of re-schooling to advanced degrees is particularly high. For these individuals, maybe the education scar persists as they are not willing to invest in re-schooling. This loss is a longrun e¤ect of the institutional shock which can not be remedied. Using a brief counterfactual analysis, we …nd that the make-up e¤ect is strong for those whose education had been recovery has made up for the educational loss greatly, in particular for those whose education had been interrupted at higher education level. This study replies to the question of human capital interruption with a policy implication that human capital investment can be conducted at any time and any place, although earlier is better. In addition, the …ndings also provide somewhat positive news about human capital vulnerability. Although subject to a very huge shock of the Cultural Revolution (much more serious than World War II), the self-restoring ability is so strong that it has picked up most of the losses. There remain more questions to be resolved. How does the re-schooling a¤ect individual further development such as wage, health and family issues (e.g., intergenerational e¤ect on human capital)?
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